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PREFACE

This report 18 prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies

of these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase 1 investigation Is to ident-
ify expediously those dams which may pose hazards to human 1life or property.
The assessment of the general condition of the dam is based upon avai}able
data and visual inspections. Detailed investigations, testing, and detail-~
ed computational evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of in~-
spection along with data available to the inspection team. In cases where
the reservoir was lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which might otherwise be

detectable if inspected under the normal operating environment of the
structure,

It is important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the present condition of the
dam will continue to represent the condition of the dam at some point in the
future. Only through frequent inspections can unsafe conditions be detected
and only through continued care and maintenance can these conditions be
prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
spillway design flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonable possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of relative spill-
way capacity and serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the dam, its
general condition and the downstream damage potential.
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PHASE 1 INSPECTION REPORT
NATIONAL DAM INSPECTIQN PROGRAM
BRIEF ASSESSMENT OF GENERAL CONDITION
AND
RECOMMENDED ACTION

Name of Dam: Lower Twin Lake Dam
NDI ID No. PA-00132
DER ID No. 64-018

Owmer: Camp Wayne for Boys

State Located: Pennsylvania

County Located: Wayne

Stream: Branch of Kinneyville Creek
Date of Inspection: December 2, 1980

Based on visual inspection, field survey, and available records, Lower
Twin Lake Dam is judged to be in poor conditions. There is no existing
spillway to convey flood flows nor means to lower the reservoir level in

emergencies.

Based on calculations and according to criteria established for Phase
1 Dam Inspection Studies, the dam is judged to be unsafe, non-emergency,
because of the absence of a spillway. The selected Spillway Design Flood
(SDF) for the facility is %PMF (Probable Maximum Flood). It is judged that
the dam could not withstand the depth and duration of overtopping that would
occur from a flood magnitude of 0.2 PMF, or greater. Failure of the dam
would significantly increase the downstream hazard conditions.

The facility is not properly maintained, as evidenced by the growth of
brush and trees on the top of the «dam and at the toe.

The following measures are recommended to be undertaken by the owner,
in the approximate order of priority, immediately:

(1) Perform additional hydrologic and hydraulic analyses to more accur-

ately determine the required spillway capacity for the Lower Twin Lake Dam.
Design and construct a spillway that will pass the required SDF without

overtopping the dam.
(2) Remove trees and brush from the top of the earth embankment and
the toe of the dam under the supervision of a professional engineer.

(3) Periodically measure the rate and clarity of leakage discharging
from the remnant stone culvert. Take appropriate action as necessary.

(4) Develop a method of drawing down the lake in case of emergency.

All investigations, studies, designs, and supervision of construction
should be performed by a professional engineer experienced in the design
and construction of dams.

In addition, 1t is recommended that the owner institute operational
procedures, as follows:

(1) Develop a detailed emergency operation and warning system.




Lower Twin Lake Dam

(2) Provide round-the-clock surveillance of the dam during periods
of unuvsually heavy rains

3) When warnings of storms of major proportions are given by the
National Weather Service, the owner should activate his emergency operation
and warning system procedures.

(4) Institute an inspection program such that the dam is inspected
frequently. As presently required by the Commonwealth, the program should
include a formal annual inspection by a professional engineer experienced
in the design and construction of dams. Utilize the results to determine
if remedial measures are necessary.

(5) Institute a maintenance program to properly maintain all features
of the dam.

Submitted by:
GEO-TECHNICAL SERVICES, INC.

GIDEON YACHIN, /4 .E.

Date: May 13, 1981

Approved by:

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, CORPS OF
ENGINEERS

AMES W. PECK
Colonel, Corps of Engineers
Commander and District Engineer

Date: 7 gy mé /ff/
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
LOWER TWIN LAKE DAM
NDI# PA-00132, PENNDER # 64-018

SECTION 1
GENERAL INFORMATION

1.1 General.

a. Authority. The inspection was performed pursuant to the auth-
ority granted by the National Dam Inspection Act, Public Law 92-367, to
the Secretary of the Army, through the Corps of Engineers, to conduct
inspections of dams throughout the United States.

b. Purpose. The purpose of this inspection is to determine if the
dam constitutes a hazard to human life or property.

1.2 Description of Project.

a. Dam and Appurtenances: Lower Twin Lake Dam is a composite earth-
fill masonry structure. There is an earthen embankment upstream. The
crest and downstream portion of the dam is an earth fill between dry stone
walls. The upstream wall forms the top of the dam and is 3' to 4' higher
than the earthfill section and the downstream wall. The dam is 157 feet in
length along the upstream wall and 10.3 feet high at the low point on the
crest. The crest is 14 feet wide including the downstream and upstream
walls,

At the present time, the dam does not have a constructed spillway.
High flows pass through a 15 feet wide breached section of the upstream
wall and overtop the earthfill section and the downstream stone wall.

The dam does not have an operable outlet works. The remnant of a
rectangular (1.8' x 1.9') stone culvert is located at the downstream toe
of the dam. The location of the inlet end of the conduit is unknown and
probably buried under several feet of sediment.

b. Location. —Lower Twin Lake Dam is located on a branch of Kinney-
ville Creek in Preston Township, Wayne County, Pennsylvania._ The dam is
gituated 0.5 mile north of Lake Como, Pennsylvania, and is shown on the
1978°photo-revised USGS Quadrangle, Lake Como, Pennsylvania, at Latitude
N 41°51'16" and Longitude W 75°20'04". A location map is presented in
Exhibit E-1.

c. Size Classification. Small (10.3' high, 316 acre-feet maximum
storage).

A

d. Hazard Classification. High hazard. Downstream conditions in-
dicate that a high hazard classification is warranted for Lower Twin Lake
Dam (paragraph 3.le).

e. Ownership. Camp Wayne for Boys, c¢/o Michael H. Corpal, 570
Broadway, Lynbrook, New York 11563.

f. Purpose of Dam. Recreation.

hiiia




g. Design and Construction History. Information related to the
design and construction of the dam is not available. Data obtained from
the Pennsylvania Department of Environmental Resources (PENNDER) indicate
that the dam was in existence prior to the 1914 "Survey of Lakes" in
Pennsylvania. Inspection reports and photographs indicate the breach in
the upstream stone wall occurred prior to 1965. This information is on
file with PENNDER.

h. Normal Operating Procedure. The pool is maintained below the
dam crest by leakage through the dry stone masonry. Seepage into the
? upstream wall is passed through the earthfill and into the dry stone :

culvert. !

Flood flows discharge through the breached section of the upstream
wall, over the earthfill section and into the natural downstream channel.

p 1.2 Pertinent Data.

; a. Drainage Area. 1.03 Sq. Miles
b. Discharge at Damsite (cfs).
Maximum known flood at damsite Unknown
Outlet works at maximum pool elevation Not Applicable
Spillway capacity at maximum pool elevation Not Applicable
: ¢. Elevation (feet above msl).
Top of Dam
Design conditions Unknown
i Existing conditions (lowest point at breach) 1496.5
' Maximum Pool
Design conditions Unknown
Existing conditions 1496.5
Normal Pool 1496.5
Upstream Invert Outlet Works Not Applicable
Downstraeam Invert Remnant Stone Culvert
Streambed at Toe of Dam 1486.2
d. Reservoir Length.
Normal Pool 2100 feet
Maximum Pool 2100 feet i
e. Storage.
Normal Pool 316 Ac.Ft.
Maximum Pool 316 Ac.Ft.
% f. Reservoir Surface.
; Normal Pool 34 Acres
‘ Maximum Pool 34 Acres 1
! g. Dam.
Type Dry stone masonry and earthfill
Length (feet) 157
Height (feet) .10.3
4 Top Width (feet) 14
Side Slopes Downstream 5V:1H, Upstream 1V:3.3H
) Zoning Unknown
Cut-of £ Unknown
Grout Curtain Unknown
2
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h. Diversion and Regulating Tunnel. None

i. Spillway. None
Type Not Applicable
Length of Weir Not Applicable
Crest Elevation Not Applicable
5 Upstream Channel Not Applicable
Downstream Channel Not Applicable

] j. Regulating Outlets. None
3 Type Not Applicable
‘ Length Not Applicable
Closure Not Applicable

Access Not Applicable
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Available. There is no information available relative to
the design of the Lower Twin Lake Dam.

b. Design Features. Inspection reports and accompanying photographs
from 1924 and 1930 indicate that the upstream wall was originally lined

with wood planking. They also imply that the remnant stone culvert, pre-

sently visible at the downstream end, served as the outlet works.

2.2 Construction.

No information concerning construction of the dam is available.

2.3 Operation.

There are no records available to indicate the past operational
procedures for the dam. The present normal operation of the facility is
described in paragraph 1.2h, Section 1.

2.4 Other Information.

On-site inspections were made in July 1924, June 1930, May 1931,
June 1934, and April 1965.

2.5 Evaluation.

a. Availability. The previously cited inspection reports were pro-
vided by the Bureau of Dams and Waterway Management, Department of Environ-
mental Resources (PENNDER), Commonwealth of Pennsylvania. The Owner's
representative had no information related to the design, construction or
the operation of the dam, Pertinent dam features were obtained by survey
on the inspection date (12/02/80). There are no other sources of infor-
rnation available for the evaluation of the facility.

b. Adequacy. The available data is very limited and the dam safety
assessment must be primarily based on the visual inspection, performance
history and the hydrologic and hydraulic analyses, presented in Section
5. The collected data arv considered adequate for Phase T report.

c. Validity. There is no reason to question the validity of the
available data.




SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. “The overall appearance of the dam is poor. Location
of observed deficiencies are shown on the General Plan presented.in
Exhibit ‘A-1, Appendix A. The profile and typical sections of the dam
are presented in Exhibits A-2 and A-3 and are based on field survey made
on the day of inspection. The survey datum for this inspection is eleva-
tion 1495 feet above mean sea level for the normal water surface of the
lake (see--Exhibit E-1). On the inspection date (12/02/80), the lake level
was approximately at elevation 1495, which is 1.5 feet below the low point
on the dam crest (see Exhibit A-3). Deficiencies observed during the field
inspection are described below, and are further illustrateds in Exhibit A-1,
Appendix A, Visible features are depicted in photographs presented.in
Appendix C. 0

b. Dam. Observations made during the inspection indicate that the
earth and dry stone masonry dam is in poor condition. On the upstream
side of the dam, a vertical dry stone wall, about 3.5 feet wide and 157
feet long, extends 3 to 4 feet above the top of the earth embankment (see
photographs 1 and 2, Appendix C). The top of the wall is not horizontal
and rises on both abutments (see Exhibit A-2)., Approximately 15 feet of
this wall is breached on the left side to a low point on the dam at elev-
ation 1496.5 (see photograph 4, Appendix C). Upstream of this wall, an
earth embankment slopes 1 vertical on 3.3 horizontal to a maximum depth of
3 feet below the lake level. Upstream for a distance of about 300 feet,
the original stream channel is filled in with earth to about 3 feet below
lake level. The downstream side of the dam is a dry stone masonry wall
with a batter of 5 vertical to 1 horizontal. The downstream wall is about
73 feet long and 10.3 feet high at its maximum section. A rectangular
opening (1.8'W x 1.9'H) in the low point in the stone wall was discharging
water at about 250 GPM (see photograph 3, Appendix C). This flow appears
to be entirely leakage, since no intake structure or controls were visible.
This is supported by the sound of turbulent flow below the right side of
the breach in the upstream wall (see Exhibit A-1). No accumulation of
fines was observed in the discharge area. The top of the dam is 14 feet
wide and contains earth fill between the dry stone walls (see photograph 2,
Appendix C). Except for the low area in the vicinity of the breached up-
stream wall, the top of the earth fill is essentially horizontal. Brush
and trees up to 8" in diameter are located on the dam crest and along the
toe of the downstream wall.

c. Appurtenant Structures.

(1) Spillway: There is no visible evidence of a constructed
spillway. When inflow into the lake exceeds leakage through the dam,
excess flow is discharged through the 15 feet wide breached section in
the upstream vrall.

(2) Outlet Works: The rectangular opening (1.8'W x 1.9'H) at
the low point in the downstream wall appears to be a remnant drain outlet
(see photograph No. 3). There was no visible evidence of an intake or con-




trol facilities. On the day of the field inspection, the outlet was dis-
- charging about 250 GPM. This flow represents the entire inflow into the
lake and appears to be controlled seepage and leakage through the dam.

d. Reservoir Area. With the exception of about 7 acres of farmland
on the left abutment, the watershed is predominantly undeveloped woodland.
The left abutment slopes vary from 15 to 30 pcrcent and contain many large,
slabby, sandstone boulders. The right abutment slopes vary from 5 to 15
percent. There is no evidence of unstable slope conditions or features
that could affect the safety of the dam. Approximately 800 feet upstream
of Lower Twin Lake is Upper Twin Lake. The impact of this lake on Lower
Twin Lake is described in Section 5, Hydrology and Hydraulics. Other
pertinent watcrshed features are shown in Exhibit E~1, Appendix E. The
geologic conditions in the area are described in Appendix F.

Bauo o Lot

e. Downstream Channel. The channel downstream of the dam is a nat-
ural wooded channel with an average slope of about 5 percent (see photo-
graph No. 5, Appendix C). About 300 feet downstream of the dam, the stream
flow is diverted into a man-made earth channel (see photograph No. 6,
Appendix C). The channel varies from 8 to 10 feet wide and has a 3-foot high
embankment with 1 on 2 slopes on the downhill side. This channel is divert-
ed ‘left of the natural stream valley and discharges into an adiacent
stream about 500 feet east. Large flows exceeding the capacity of the
man-made channel flcw down the original stream valley. After crossing
the highway 900 feet downstream, the stream valley widens and combines with
the flat flood plain of Kinneyville Creek. There ar~ six occupied homes
650 to 1300 feet downstream that would be extensively damaged and more than
a few lives cculd be lost should the dam fail (see photograph Nos. 7 and 8,
Appendix C). Consequently, Lower Twia Lake Dam is classified as a high
hazard structure.




SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

The reservoir is maintained at normal pool level with the excess
inflow discharging as leakage through the dam which flows out of the
rectangular opening at the toe of the downstream dry stone wall. Previous
inspection reports on the dam revealed that this condition existed prior
to 1940.

4.2 Maintenance of Dam.

Maintenance activities by the present owner could not be ascertained
during the inspection and appear to be minimal. Visual inspection of the
dam indicates that there has been little or no maintenance of the dam.
Several trees on the dam have grown to 8-inches in diameter.

4.3 Maintenance of Operating Facilities.

There are no visible operable outlet facilities at the dam. The flow
in the remnant stone culvert drain is uncontrolled leakage and seepage
through the dam.

4.4 Warning System.

There is no emergency operation and warning system in effect at the
present time.

4.5 Evaluation.

There is no formal inspection and maintenance program in effect. Fre-
quent inspections are necessary to detect hazardous conditions at the dam.

An emergency warning system and evacuation plan for the downstream
residents is necessary to prevent loss of life should the dam fail.




SECTION 5
HYDROLOGY AND HYDRAULICS

5.1 Design Data.

There 1is no design information available for Lower Twin Lake Dam.

5.2 Experience Data.

No records of prior flood stages or flows are available for Lower
Twin Lake Dam, the upstream Upper Twin Lake Dam, or Kinneyville Creek,
downstream of the facility.

5.3 Visual Observations.

Based on the visual inspection reported in Section 3, the observations
relevent to hydrology and hydraulics are evaluated below:

a. Dam. In the absence of a spillway, the breached portion of the
upstream wall conveys flood water over the dam into the downstream channel.
A profile of the upstream stone wall is presented in Exhibit A-2.

Photographs from inspection reports and visual observations in-
dicate that the dam was constructed to incrcase the level of a natural
lake. For a distance of about 300 feet upstream of the dam, the original
stream channel has been filled in by lake sediments or by man-placed soils
to about elevation 1492. Should the dam fail, only the water impounded
above elevation 1492 would contribute to downstream flooding conditions,

b. Upstream Conditions. About 800 feet upstream of Lower Twin Lake
is Upper Twin Lake Dam, as shown on Exhibit E-1. The effect of this up-
stream dam and reservoir on the hydrologic and hydraulic characteristics
of Tower Twin Lake Dam is described in Appendix D and summarized in para-
graph 5.5b.

c¢. Downstream Conditions. There are no downstream conditions which
would affect the hvdraulic analysis of the dam., The diversion channel,
described in paragraph 3.le, has no significant effect on downstream con-
ditions during floods.

5.4 Method of Analysis.

Hydrologic and hydraulic evaluation was made in accordance with the
procedures and guidelines established by the U.S. Army Corps of Engineers,
Baltimore District, Phase I Safety Inspection of Dams. The analysis has
been performed utilizing the HEC-1DB program developed by the U.S. Army
Corps of Engineers, Hydrologic Engineering Center, Davis, Californfa. A
brief description of program capabilities, as well as the input and out-
put data used specifically for this analysis , is presented in Appendix D.

5.5 Summary of Analysis.

a. Spillway Design Flood (SDF). According to criteria established
by the Office of the Chief of Engineers (OCE), the Spillway Design Flood
(SDF) for the size (small) and the hazard potential (high) of the Lower
Twin Lake Dam is between one-half Probable Maximum Flood (%PMF) and the
full PMF. Based on the potential hazard survey and the hydrologic and hy-
draulic analysis, %PMF is selected for the SDF for Lower Twin Lake Dam.

o o ————




b. Results of Analysis. The analysis indicates that the Lower Twin '!
. Lake Dam overtops by 1.5 and 3.1 feet during flood magnitudes of 0.2 PMF and
0.5 PMF respectively. In the absence of a spillway, the duration of over-
topping, for all flood magnitudes analyzed, is 48 hours.

It was judged that overtopping depth of one foot over the crest of the
earth embankment would breach the dam within a period of 15 minutes. Dam
break analysis was performed with a breach width equal to the existing
15 feet wide breach in the upstream stone wall. Since the dam was construc-
ted at the outlet of a natural lake, failure of the dam would only release
the impounded water above the outlet of the natural lake (see Appendix D,
Sheet D-15),

Comparison between the "overtopping' analysis and the '"dam breach"

- analysis indicates that the maximum flood stage resulting from the breaching !
3 of the dam would occur considerably sooner and would be higher that that
§ derived for the "overtopping" analysis. For flood magnitudes of 0.2 PMF,
L the aforementioned comparison indicates that the difference between the

attained maximum flood stages is 2.25 hours. The computed maximum flood
% stage difference at the first group of dwellings, downstream of the dam, !
i is 3.4 feet. This will increase the hazard to loss of life and property !
£ damage.

The analysis indicates that Upper Twin Lake Dam would be overtopped ;
at the %PMF by a maximum depth of 0.7 fee. and that the duration of over- }
topping would be 5.75 hours. It is judged that the Upper Twin Lake Dam 1
jl would not fail due to overtopping under these conditions. 3

A surmary of computer analysis is tabulated at the end of Appendix D.

i
i
!
c. Spillway Adequacy. Lower Twin Lake Dam is rated as seriously i
i

inadequate because there is no spillway capable of passing floods without
overtopping the dam. Failure of the dam would increase downstream flood-
ing conditions above those existing prior to the failure and increase
hazard to loss of 1life.




SECTION 6

EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations.

The visual 1inspection reported in Section 3 resulted in a number of
observations relative to the structural stability of the dam as described
below.

a. Embankment. The brush and trees growing on the dam crest and
along the toe are undesirable. The trees promote structural deterior-
ation of the dry stone walls and create potential piping paths in the
embankment.,

b. Spillway. The lack of a spillway causes flood flows to be dis-
charged over the dam crest. A fifteen-foot section of the upstream wall
has been breached and the downstream wall has had several stones removed
by erosion. Subsequent high discharges will increase this structural
deterioration to the point of total failure.

c. Outlet Works. All low flow discharges pass through the embank-
ment and dry stone walls of the sturcture as leakage. While no evidence
of piping was observed, the possibility of piping developing in the future
cannot be ruled out.

6.2 Past Performance.

The absence of discernible settlement, bulging, and misalignment
combined with the lack of any reported distress over a recorded history of
57 years indicates that the structure is stable under conditions other than
severe overtopping.

6.3 Seismic Stability.

The dam is located in Seismic Zone 1. Normally, in this zone, it is
assumed chat 1if the dam has an adequate safety factor under static conditions,
it can be assumed safe for dynamic earthquake loadings. Based on visual in-
spections, the dam's age, and past performance, the dam is judged to he
stable under static conditions.

10
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SECTION 7
ASSESSMENT, RECOMMENDATIONS AND PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety.

(1) Based on visual inspection, available records, calculations,
and past performance, Lower Twin Lake Dam is judged to be in poor condition.
Since the dam has no spillway, it is not capable of passing any portion
of the PMF without overtopping. In the absence of a spillway, and based
on the type of construction and the condition of the dam, it is judged
that the dam could not withstand the depth and duration of overtopping
that would occur for the selected SDF (%PMF). Failure of the dam would
cause an increased hazard to loss of life downstream. The facility is
rated as seriously inadequate. According to criteria established for
these studies, the dam is rated as unsafe, non-emergency, as the facility
is seriously inadequate.

(2) There is no functional outlet works for the dam.

(3) A summary of the features and observed deficiencles 1is
listed below:

Feature and Location Observed Deficiencies

P SN P

SP11lway « « ¢« « ¢ ¢ ¢ o ¢ o s ¢ o o ¢« o« « o ¢+ + o Non-existent

Qutlet WOorkS . « « « « « + « o« » o o« s+ o o « « « o Not Functional

Dry Masonry Structure . . « . « » « « « « « + » . Stones missing and dis-
placed; clear seepage
at toe.

Embankment . « « « « « o« « s » « « « o« « « » « « . Brush and trees.

(4) The facility is not properly maintained, as evidenced by the
growth of brush and trees on top of the dam and at the toe.

b. Adequacy of Information. The information available is such that
an assessment of the condition of the dam must be based primarily on the
visual inspection and computations performed as part of this study.

c. Urgency. The recommendations in paragraph 7.2 should be imple-
mented immediately.

d. Necessity for Further Investigations. In order to accomplish some
of the remedial measures outlined in paragraph 7.2, further investigations
by a professional engineer, experienced in the design and construction of
dams, will be necessary.

7.2 Recommendations and Remedial Measures.

a. The following measures are recommended to be undertaken by the
owner, in approximate order of priority, immediately:

(1) Perform additional hydrologic and hydraulic analyses to more
accurately determine the required spillway capacity for the Lower Twin Lake
Dam. Design and construct a spillway that will pass the required SDF with-
out overtopping the dam.
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(2) Remove trees and brush from the tup of the earth embankment
and the toe of the dam under the supervision of a professional engineer.

(3) Periodically measure the rate and clarity of the leakage dis-
charging from the remnant stone culvert. Take appropriate action as neces-
sary.

(4) Develop a method of drawing down the lake in case of emergency.
Al]l investigations, studies, designs and supervision of construction
should be performed by a professional engineer, experienced in the design
and construction of dams.

b. In addition, it is recommended that the owner institute operational
procedures as follows:

(1) Develop a detailed emergency operation and warning system.

(2) Provide round-the-clock surveillance of the dam during periods
of unusually heavy rains.

(3) When warnings of storms of major proportions are given by the
National Weather Service, the owner should activate his emergency operation
and warning system procedures.

(4) Institute an inspection program such that the dam is inspected
frequently. As presently required by the Commonwealth, the program should
include a formal annual inspection by a professional engineer, experienced
in the design and construction of dams. Utilize the results to determine
if remedial measures are necessary.

(5) Institute a maintenance program to properly maintain all fea-
tures of the dam.

12




APPENDIX A

VISUAL INSPECTION - CHECKLIST AND FIELD SKETCHES
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CHECK LIST NDIID# _00132
HYDROLOGIC AND HYDRAULIC PENNDER ID # 064-018
ENGINEERING DATA

SI7E OF DRAINAGE AREA. ___1-03 sa. mi.

ELEVATION TOP NORMAL PooL 1496.5

STORAGE CAPACITY 316 ac. ft.

ELEVATION TOP FLOOD CONTROLPUOL  NA _  STORAGE CAPACITY __NA
ELEVATION MAXIMUM DESIGN POOL _N/A__ STORAGE CAPACITY NA

ELEVATION TOP DAM: __1396.5  STORAGE CAPACITY: 316 ac. ft.

SPILLWAY DATA NOT APPLICABLE
CREST ELEVATION:

TYPE: No existing spillway

CREST LENGTH:

CHANNEL LENGTH:

SPILLOVER LOCATION:

NUMBER AND TYPE OF GATES:

QUTLET WORKS NOT APPLICABLE EXCEPT AS NOTED

TYPE: None visible.

S e — e -_—

LOCATION:

ENTRANCE INVERTS. __Not visible. Appears to be buried.

EXITINVERTS: ____Elev. 1486.2

EMERGENCY DRAWDOWN FACILITIES None

HYDROMETEOROLOGICAL GAGES

TYPE: N/A
LOCATION: -
RECORDS:
MAXIMUM NON-DAMAGING DISCHARGE: Unknown
PAGE 5 OF § }
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LOWER TWIN LAKE DAM
DOWNSTREAM PHOTOGRAPHS LOCATION MAP
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DOWNSTREAM VIEW OF DIVERSION CHANNEL (ARROW TO LEFT)

AND ORIGINAL CHANNEL (ARROW TO TOP)

6.

DOWNSTREAM VIEW OF STREAMN CHANNEL FROM DAM
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APPENDIX D

HYDROLOGY AND HYDRAULICS
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SUMMARY DISCRIPETON
0l
FLOOD HYDROGRAPH PACRAGL HlIe 1
DAM SAFETY INVISTICNTTONS
The hydrologic and hydranlie cvaluation for this ansg e
tion report has cwmployed computer techniques using the Corps
of Engincers computer program identified as the Flood Hydro-
graph Package (HEC-1) Dam Safety Version,

The program has been designed to cnable the user to perform
two basic types of hydrologic analyses: (1) the evaluation of
the over-topping potential of the dam, and (2) estimate the
downstream hydrologic-hydraulic consequences resulting from
assumed structural failures of the dam. A brief summary of
the computation procedures typically used in the dam over- ;
topping analysis is shown beclow. -

- Development of an inflow hydrograph to the rescrvoir.

Routing of the inflow hydrograph(s) through the reser-
voir to determine if the cvent(s) analyzed would over-
top the dam.

- Routing of the outflow hydrograph(s) of the reservoir
to desired downstrcam locations. The results provide
the peak discharge, time of the peak discharge and
maximum stage of cach routed hydrograph at the outlet
of the reach.

The output data provided by this program pcrmits the com-
parison of downstream conditions just prior to a breach failure
with that after a brecach failure and the determination as to
whether or not there is a significant increase in the hazard
to loss of Life as o result of <uch o farlure.,

The results of the studics conducted for this report are
presented in Section b,

For detailed information reparvding this program, refer to
the Uscers Manual for the Flood Hydrograph Pachage (HEC-1), Dam
Safety Investigations prepared by the Hydrologic Lngincering
tenter, LS. Army Corps ol Engineers, havin, California.
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GEO-TECHNICAL SERVICES
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EXHIBITS
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LOWER TWIN LAKE DAM
APPENDIX F
GEOLOGY

Lower Twin Lake Dam and reservoir area are located within the
Glaciated Allegheny Plateau Section of the Appalachian Plateaus Phys-
iographic Province. Deposits of glacial drift of variable thickness
cover the entire area. The drift was deposited by the Wisconsin Ice
Sheet during the Pleistocene period of geologic time.

The glacial drift is composed primarily of till which is a reddish
brown, unsorted compact mixture of clay, silt, sand, gravel, and cobbles
with occasional boulder sized pieces. The stone pieces are sub-angular
to rounded and consist mainly of sandstone and siltstone derived from
the Catskill formation, the dominant rock formation in the area. The
clay content and compact nature of the till makes it a relatively im-
pervious soil type.

Some deposits of glacial outwash are also found in the area. The
outwash is composed of loose, poorly sorted to stratified deposits of
silt, sand, and gravel. The outwash deposits are generally very pervious.

Other loose pervious soils in the area are the recent deposits of
alluvial silt, sand, and gravel with some clay. These soils are localized
and limited to streambeds and flood plain areas.

The bedrock underlying the entire dam and reservoir area is the
Catskill Formation of the Susquehanna Group. This group of formations is
of Upper Devonian age. The Catskill Strata generally consists of well-
indurated red shale, siltstone, and fine sandstone with some gray, green,
and brown shale, siltstone, and sandstone layers. Occasional conglomeratic
layers are encountered. The red shales are the dominant lithology and the
residual soils derived from this rock are usually high in clay and silt
and contain numerous flaky and angular fragments and flat, slabby boulders.
The right abutment at the dam is covered with many such flat, slabby
boulders and the dry masonry walls of the dam itself are constructed from
similar one and two-man sized boulders. About 350 feet downstream of the
dam, near-horizontal sandstone ledges outcrop on the right side of the
stream channel.

The regional structure of the bedrock in the area indicates that the
bedrock underlying the dam and reservoir area is near-horizontal. The
regional strike of the strata is northeast-southwest.

Although depth to the bedrock at the dam site is unknown, the steep
earth slope on the left abutment indicates at least 14 feet of overburden
soil.

Ref.: Ground Water of Northeastern Pennsylvania, Stanley W. Lohman
1937, Bulletin W-4, Pennsylvania Geologic Survey.
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